Glycogenolytic response to glucagon of cultured fetal hepatocytes. Refractoriness following prior exposure to glucagon.
The glycogenolytic effect of glucagon has been studied in fetal hepatocytes cultured for 3 to 4 days in the presence of cortisol (10 muM). The hepatocytes, when transplanted from young fetuses (15-day-old), contain only minute amounts of glycogen, whereas when cultured 3 to 4 days in the presence of cortisol, they contain high levels of stored glycogen. Glucagon induced a rapid but partial mobilization of glycogen, which was maximal after 2 hours. The half-maximal response was observed with about 0.1 nM glucagon. The glycogenolytic effect of glucagon in fetal hepatocytes is probably mediated by cyclic adenosine 3':5'-monophosphate (cyclic AMP) as in adult liver. This effect was mimicked by cyclic AMP and N-6, O-2-dibutyryl cyclic AMP, (dibutyryl cyclic AMP), and potentiated by theophylline. Glucagon addition was followed by accumulation of cyclic AMP in the cells within 2 min. Glucagon produces a marked stimulation of the rate of glycogen breakdown and an inhibition of the rate of incorporation of [14-C] glucose into glycogen. The glycogeneolytic effect of a single addition of glucagon was reversed within 4 hours. A second addition of glucagon at this time was unable to induce a new glycogenolytic response. A resistance to glucagon stimulation appeared in the cells after a first exposure to the hormone. This refractoriness was also shown by the loss of glucagon-dependent cyclic AMP accumulation and was not linked to the release by the cells of a "hormone antagonist" into the medium. The hepatocytes resistant to the action of glucagon retained their response to cyclic AMP, dibutyryl cyclic AMP, and norepinephrine. Finally, glycogenolytic concentrations of cyclic AMP and of its dibutyryl derivative failed to induce a refractoriness to glucagon.